Background
Blunt abdominal trauma is the most common cause of splenic rupture. Non-traumatic causes of splenic rupture include infection (Malaria is the most frequent tropical infectious cause), malignancy, vascular, or genetic disorders. The exact mechanism of spleen rupture is poorly defined. It should be kept in mind in patients presenting with clinical picture of splenic rupture and no history of trauma. Conservative treatment can be an option in stable patients while splenectomy remains the treatment of choice in patients with a hemoperitoneum and persistent instability.
Case report
Thirty-year −old male Pakistani patient, known to have malaria (plasmodium vivax) on treatment, presented to the emergency room with one-week history of headache associated with generalized body ache and dizziness. The patient reported fever, chills and rigors along with epigastric pain. Epigastric pain was present since one week but increased suddenly in the last twelve hours prior to presentation. This was associated with vomiting, loose stools and dark urine. No other complaints and no history of abdominal trauma. The patient reported history of recent travel to his country three months prior to presentation.
On examination, the patient was sweating profusely, conscious, oriented and jaundiced.
Vitals signs: His temperature (T) was 38 • Celsius, his blood pressure (BP) was 95/62 mmHg, his pulse (P) was 99 beats/min and his respiratory Rate (RR) was 26 breaths/min. His oxygen saturation (SaO2) was 100%.
Abdominal examination revealed a palpable liver and spleen with localized epigastric tenderness. Creatinine (Cr) = 1 mg/dL, Prcoalcitonin (PCT) = 36 ng/ml and Lactic acid = 7.7 mmol/L Blood film showed vivax malaria (ring forms). After adequate resuscitation, the patient was stabilized with vital signs: BP = 118/81 mmHg and P = 84 beats/min and was shifted to radiology department where a computed topography (CT) scan of the abdomen and pelvis with IV contrast was done and showed:
• Haemoperitoneum with blood clot adjacent to spleen suggestive of rupture with no active extravasation ( Fig. 1 ).
• Bilateral perinephric fluid and mild to moderate pleural effusion.
The patient remained stable so he was admitted to the surgical intensive care unit (ICU) in a trial of conservative treatment. On the second day, the patient complained of increased pain severity in the left upper quadrant; he become unstable with a BP = 75/41 mmHg and P = 110beats/min with sudden drop of hemoglobin (Hgb = 7.8 g/dL), so he was transfused by packed red blood cells, fresh frozen plasma and platelets in addition to intravenous fluid resuscitation and was shifted to the operating theatre for exploration. A pneumococcal vaccine was administered before shifting to the theatre.
On the operating table, the patient developed a cardiopulmonary arrest so cardiopulmonary resuscitation was done and the patient picked up. Exploratory laparotomy showed a large amount of blood (1.5 liters) and a grossly enlarged spleen with a ruptured large subcapsular hematoma (Fig. 2) . The hemoperitoneum was cleared and splenectomy was done. No other pathology was found.
The patient was further managed in the surgical ICU. Acute renal failure was noticed and required haemodialysis. Blood film showed no malaria parasite after 3 days of anti-malarial treatment (Quinine and Clindamycin) and continued for seven days where he recovered with gradual improvement in his renal and hepatic function with gradual increase of hemoglobin over the following days. He was then extubated and transferred to the general ward where he received meningococcal & H. influenza vaccine prior to discharge and is followed up in the infectious disease outpatient clinic to continue anti-malarial treatment plan.
Histopathologic examination of the spleen showed splenomegaly (its weight is 492 g) with hemorrhage/hematoma and capsular rupture. Microscopically hemorrhage was confirmed together with slight red pulp expansion (Fig. 3) and foci of brown/black pigment in macrophages (Fig. 4) . Giemsa stain was performed but plasmodia were not seen.
Discussion
Blunt abdominal trauma is the most common cause of splenic rupture. Non-traumatic splenic rupture is rare and occurs in a diseased spleen. Among the non-traumatic causes, hematological malignancy is the leading cause of splenic rupture; others being infection, vascular, genetic or hematological disorders [1] .
Malaria is the most frequent tropical infectious cause of spontaneous splenic rupture [2] . Most of the cases of spontaneous splenic rupture in malaria occur during acute infection and are associated with Plasmodium vivax, although there have been rare cases associated with other Plasmodium species [3] . Review articles have reported only 22 malaria cases with spontaneous splenic rupture in the English language literature since 1960. The predominant plasmodium species in these cases were P.vivax (15 patients) [4] .
Although spleen enlargement is a very common feature of malaria, the incidence of spontaneous splenic rupture is not well known; it ranges from 0% to 2% [5] . The exact mechanism of spleen rupture is poorly defined. However, two mechanisms have been implicated in the process. The first mechanism happens in acute malaria and is a result of activated lymphatic tissue of the organ and marked stasis in the splenic sinuses caused by deformed parasite containing erythrocytes with altered surface characteristics. The second mechanism happens in acute malaria and is a result of compression of the spleen by abdominal musculature during physiological activities such as sneezing, coughing, defecation, and sitting up or turning in bed [6, 3] .
When examining a non-trauma patient with abdominal pain in the left upper quadrant, the doctor has to bear the diagnosis of a non-traumatic rupture of spleen in mind. Typically, patients present with hypovolemic shock and signs of peritonitis [7] . Diagnosis should always be suspected in a patient from an endemic region who presents with rapid onset of hypotension and severe left hypochondrial pain [8] .
Abdominal ultrasonography, computerized tomography (CT) scan, and arteriography can provide confirmation of the diagnosis in a hemodynamically stable patient [9] . CT has replaced angiography as the preferred diagnostic tool and can clearly show splenic hematoma or rupture. CT has a sensitivity, and specificity of at least 95% in detecting splenic injury [10] .
CT scan is useful in diagnosis and monitoring a patient in whom conservative management of splenic rupture is considered [11] .
Historically, the treatment of choice for all kinds of splenic rupture used to be splenectomy; however, nowadays it remains subject to debate. Transcatheter splenic artery embolization has a major role in the management of traumatic splenic injuries [12] and can be used in selective cases of non-traumatic rupture. The therapy of choice can vary between patients depending on grade of splenic rupture, hemodynamic instability, availability of endovascular treatment and preference of the treating physician. Treatment should be focused on preserving splenic tissue [13] . Splenectomy remains the treatment of choice in patients with a hemoperitoneum and persistent instability [14] .
In our case, our patient was started with conservative management as he had stable vital signs. One day later, he developed hypotension and his hemoglobin dropped, he was then resuscitated but he did not respond, which prompted us to take him for surgical intervention immediately.
Spontaneous splenic rupture is a fatal complication of malaria, which requires critical decision making in its management. Most malarial splenic ruptures do heal; hence, attempts at splenic salvage should be the aim in their management. [15] .
Conclusion
Despite the fact that spontaneous splenic rupture is an extremely rare condition; a high index of suspicion should be kept in mind while facing patients with malignancy, infection, vascular, or genetic disorders who present with abdominal pain or signs of hypovolemic shock. Early diagnosis and treatment is crucial in decreasing morbidity and mortality. Treatment of spontaneous splenic rupture can be conservative or surgical depending on the general condition of the patient.
